A comorbidity of attention deficit hyperactivity disorder (ADHD) with reading difficulties (RD) is common in children. However, children with ADHD + RD have a different reading and executive functions (EF) profile than children with RD alone. We compared the effect of an EF-based intervention on neural circuits related to EF in children with RD and those with ADHD + RD. Functional connectivity MRI data from a lexical decision task suggest that the RD-alone group showed greater improvement in EF and reading tests and greater functional connectivity between networks related to both higher-and lower-level visual processing and those related to ventral attention and dorsal attention, as well as semantic processing. Children with ADHD + RD showed greater connectivity between networks related to attention and dorsal attention and those related to visual processing and EF. Results are consistent with the Cognitive Subtype hypothesis and suggest that RD and ADHD + RD, although related behaviourally, are distinct disorders with regard to network response and connectivity during reading and after an EF-based intervention.
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1. Introduction
Reading: past and future
Over a decade ago, Shaywitz and Shaywitz presented one of the first neural processing models for reading (Shaywitz, 2003) . The researchers suggested there are three "main players" participating in the reading orchestra: the inferior frontal gyrus for semantic processing, the visual cortex for word recognition, and the supra marginal/angular gyrus for phonological processing. Since then, neuroimaging studies have added a major contribution to this traditional model by suggesting that these regions are part of different networks (visual processing and language networks (Vogel, Petersen, & Schlaggar, 2014; Vogel, Miezin, Petersen, & Schlaggar, 2012) ) and that these networks are functionally connected (Horowitz-Kraus, DiFrancesco, Kay, Wang, & Holland, 2015a) . Recently, accumulated data have suggested the involvement of neural circuits and networks related to executive functions (EF) in the reading process (anterior cingulate cortex: (Horowitz-Kraus et al., 2014; Horowitz-Kraus & Holland, 2015) 
